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DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments with respect to claims 1-32 have been considered but are 
moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the first paragraph of 35 U.S.C. 1 1 2: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

3. Claims 33-65 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. 

□ With claims 33, 46, and 57, the limitation of "the sign of the point being selected 
by the convolutional code to avoid a bias in positive or negative levels" has not 
been taught in the specification. The specification teaches only " Note that the 
12-PAM and 24-PAM mappings are constructed to maintain the same 
convolutional (trellis) code while avoiding a bias in positive or negative levels." 

□ With claim 35, 48, and 59, the limitation of "the same convolutional code 
generated by the trellis encoder when using the non-fractional encoder while 
avoiding a bias in the positive or negative level" has not been taught in the 
specification. The specification teaches only " Note that the 12-PAM and 
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24-PAM mappings are constructed to maintain the same convolutional (trellis) 
code while avoiding a bias in positive or negative levels." 

4. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

5. Claims 42 and 64 are rejected under 35 U.S.C. 112, second paragraph, because 
the claims limitation, "a transmitter comprising: a receiver", has not been defined 
properly. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed 
or described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was 
made. 

I 

7. Claims 33-37, 40, 42-49, 51 , 53-60, 62, 64, and 65 are rejected under 35 U.S.C. 
1 03(a) as being unpatentable over Brehmer et al. (US 5,251 ,236) in view of Betts et al. 
(US 5,684,834) and Eyuboglu et al. (US 5,875,229). 

□ With regard claims 33, 46, and 57, which are the related device and method and 
means function claims, Brehmer et al. discloses a transmitter, comprising: 
a pulse amplitude modulation (PAM) transmitter (Fig.1 elements 10, 12, 14, 16, 
18, 20, 22, and 24 and column 3 lines 4-58) configured to transmit a point on 
signal space constellation (column 4 lines 14-60), 
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a trellis encoder (Fig.1 element 20 and column 3 lines 45-58) associated with the 
PAM transmitter configured to generate a convolutional code (column 2 lines 13- 
26); 

a fractional encoder (Fig.1 elements 18, Fig. 3 element 42, and column 2 lines 41- 
43) associated with the PAM transmitter, the fractional encoder configured to 
encode a non-integer number of bits for each word to produce an output symbol 
(column 3 lines 26-52 and column 4 lines 14-68). 

Note that QAM is a form of PAM in which a plurality of bits of information are 
transmitted together in a pattern referred to as a "constellation". It is inherent that 
a QAM transmitter is a form of PAM transmitter. 

Brehmer et al. discloses all of the subject matter as described above except for 
specifically teaching- 

a) the signal constellation point representing at least one word (); and 

b) a constellation encoder configured to map the point on the signal space 
constellation based upon the output symbol and the convolutional code, 

c) the sign of the point being selected by the convolutional code to avoid a bias in 
positive or negative levels. 

However, Betts et al. teaches that a) the signal constellation point representing at 
least one word (column 2 lines 34-67). 

It is desirable to include the signal constellation point representing at least one 
word in order to improve the efficiency of the usage of a communication 
channel's bandwidth (column 2 lines 34-41). 
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Betts et al. further teaches b) a constellation encoder or a mapper (Fig.1 element 
110 and Fig. 6 elements 50 and 60) configured to map the point on the signal 
space constellation based upon the output symbol and the convolutional code 
(Fig.2, column 2 line 63 - column 3 line 2 f column 3 line 43 - column 4 line 25, 
and column 5 line 43 - column 6 line 34). 

It is desirable to a constellation encoder configured to map the point on the signal 
space constellation based upon the output symbol and the convolutional code in 
order to improve the efficiency of the usage of a communication channel's 
bandwidth (column 2 lines 34-41). 

Therefore, It would haye been obvious to one of ordinary skill in the art at the 

r 

time of the invention was made to include the apparatus/method as taught by 
Betts et al. in which, a fractional encoder associated with the PAM transmitter, 
the fractional encoder configured to encode a non-integer number of bits for each 
word to produce an output symbol, into Brehmers' encoding circuit so as to 
improve the efficiency of the usage of a communication channel's bandwidth. 
Brehmer et al. and Betts et al. disclose all of the subject matter as described 
above except for specifically teaching - 

c) the sign of the point being selected by the convolutional code to avoid a bias in 
positive or negative levels. 

However, Eyuboglu et al. teaches the sign of the point being selected by the 
convolutional code to avoid a bias in positive or negative levels (Fig. 6 element 
600, column 12 lines 25-65, and column 13 lines 9-23). 
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It is also desirable to include the sign of the point being selected by the 
convolutional code to avoid a bias in positive or negative levels in order to reduce 
the distortion introduced by the system (column 13 lines 9-16). 
Therefore, It would have been obvious to one of ordinary skill in the art at the 
time of the invention was made to include the apparatus/method as taught by 
Eyuboglu et al. in which, the sign of the point being selected by the convolutional 
code to avoid a bias in positive or negative levels, into Brehmer et al. and Betts' 
encoding circuit so as to reduce the distortion introduced by the system. 

□ With regard claims 35, 48, and 59, which are the related device and method and 
means function claims, Brehmer et al. further discloses including a non-fractional 
encoder (Fig.1 element 20) that the constellation encoder as describer in the 
above paragraph is configured to map the point based on the same convolutional 
code generated by the trellis encoder when using the non-fractional (column 3 
lines 26-58). 

□ With regard claims 36, 49, and 60, which are the related device and method and 
means function claims, Brehmer et al. further discloses the trellis encoder 
generates the convolutional code based upon at least one bit of each word 
independent of the remaining bits of each word (column 3 lines 30-58). 

□ With regard claims 37, Brehmer et al. further discloses that the at least one bit of 
each word used to generate the convolutional code bypasses the fractional 
encoder (Fig.1 element A1, A2, A6, and A6, and column 3 lines 26-58). 
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□ With regard claims 40, 51 , and 62, which are the related device and method and 
means function claims, Brehmer et al. further discloses including a fractional 
encoder table in communication with the fractional encoder (Fig. 3 element 42, 
column 4 line 61 - column 5 line 13, and table 1); wherein the fractional encoder 
is configured to encode the output symbol based on the fractional encoder table 
(Fig. 3 element 42, table 1 , and column 4 line 61 - column 5 line 13). 

□ With regard claims 42, 53, and 64, which are the related device and method and 
means function claims, Brehmer et al. further discloses a receiver (Fig. 2 and 
column 3 lines 65-68); and a fractional decoder associated with the receiver 
configured to decode a received symbol into a non-integer number of bits. (Fig. 2 
element 36). 

□ With regard claims 43, 54, and 65, which are the related device and method and 
means function claims, Brehmer et al. further discloses that the fractional 
encoder is a modulus (Fig.1 element 18 and column 3 lines 59-64). 

□ With regard claims 34, 47, and 58, which are the related device and method 
claims, Brehmer et al. disclose all of the subject matter as described above 
except for specifically teaching that 

a) collect an integer number of bits S*K, over a frame comprising several symbol 
periods S, and convert the S*K bits of the frame in to integers S, 

b) each of arithmetic base M, where M corresponds to a plurality of PAM signal 
levels, said PAM signal levels increasing in direct proportion to the values of the 
S integers. 
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However, Betts et al. further teaches that collecting an integer number of bits S*K 
(column 2 lines 59-62, where x=y *2 C , and y=S, and 2 C =K), over a frame 
(column 2 lines 59-62) comprising several symbol periods S (column 2 lines 59- 
62, where y=S). 

It is desirable to collect an integer number of bits S*K, over a frame comprising 
several symbol periods S in order to improve the efficiency of the usage of a 
communication channel's bandwidth (column 2 lines 34-41). Therefore, It would 
have been obvious to one of ordinary skill in the art at the time of the invention 
was made to include the apparatus/method as taught by Betts et al. in which, 
collect an integer number of bits S*K, over a frame comprising several symbol 
periods S, into Brehmers' encoding device so as to improve the efficiency of the 
usage of a communication channel's bandwidth. 

In addition, Betts et al. also teaches that each of arithmetic base M (where M is 
considered to be modulus as shown in Fig. 16), where M corresponds to a 
plurality of PAM signal levels (Fig. 15 and 16, and column 10 line 5 - column 11 
line 31), said PAM signal levels increasing in direct proportion to the values of the 
S integers (Fig. 1 5 and 1 6, and column 1 0 line 5 - column 1 1 line 31 , where the 
QAM constellation signal point or modulus is the smallest integer, 
>= 2 data rate/s y mbo1 rate j 

It is desirable to each of arithmetic base M, where M corresponds to a plurality of 
PAM signal levels, said PAM signal levels increasing in direct proportion to the 
values of the S .integers in order to improve the efficiency of the usage of a 
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communication channel's bandwidth (column 2 lines 34-41). Therefore, It would 
have been obvious to one of ordinary skill in the art at the time of the invention 
was made to include the apparatus/method as taught by Betts et al. in which, 
collect an integer number of bits S*K, over a frame comprising several symbol 
periods S, each of arithmetic base M, where M corresponds to a plurality of PAM 
signal levels, said PAM signal levels increasing in direct proportion to the values 
of the S integers, into Brehmers' encoding device so as to improve the efficiency 
of the usage of a communication channel's bandwidth. 

□ With regard claims 44, 45, 55, and 56, which are the related device and method 
claims, all limitation is contained in claims 34 and 47. The explanation of all the 
limitation is already addressed in the above paragraph. 

8. Claim 38 is rejected under 35 U.S.C. 103(a) as being unpatentable over Brehmer 
et al. (US 5,251,236) and Betts et al. (US 5,684,834) as applied to claim 33 above, and 
further in view of Rhee et al. (US 6,233,712). 

□ With regard claim 38, Brehmer et al. and Betts et al. disclose all of the subject 
matter as described above except for specifically teaching that the trellis encoder 
is a feed-forward non-systematic convolutional encoder. 

However, Rhee et al. teaches that the trellis encoder is a feed-forward non- 
systematic convolutional encoder (Fig.3 elements 320, 322, and column 5 lines 
15-67). 

It is desirable to have the trellis encoder that is a feed-forward non-systematic 
convolutional encoder in order to improve the signal-to-noise gain (column 5 lines 



Application/Control Number: 09/780,547 Page 10 

Art Unit: 2634 

15-25). Therefore, It would have been obvious to one of ordinary skill in the art at 
the time of the invention was made to include the apparatus/method as taught by 
Rhee et al. in which, the trellis encoder that is a feed-forward non-systematic 
convolutional encoder, into Brehmer et al. and Berts' trellis encoder so as to 
improve the signal-to-noise gain. 
9. Claims 39, 50, and 61 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Brehmer et al. (US 5,251,236) and Betts et al. (US 5,684,834) as 
applied to claim 33 above, and further in view of Goldstein et al. (US 5,822,371). 
□ With regard claims 39, 50, and 61, which are the related device and method 
claims, Brehmer et al. and Betts et al. disclose all of the subject matter as 
described above except for specifically teaching that including a PAM encoder 
table in communication with the constellation encoder; wherein the constellation 
encoder is configured to encode the point based upon the PAM encoder table. 
However, Goldstein et al. teaches that including a PAM encoder table in 
communication with the constellation encoder (Fig. 2 element 68, appendix 1-3, 
Table 1), wherein the constellation encoder is configured to encode the point 
based upon the PAM encoder table (Fig.2 element 68, appendix 1-3, Table 1, 
and column 5 line 51 - column 8 line 10). 

It is desirable to include a PAM encoder table in communication with the 
constellation encoder; wherein the constellation encoder is configured to encode 
the point based upon the PAM encoder table in order to improve the signal-to- 
noise gain in order to reduce the required large computing and memory resource 
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(column 2 lines 59-61). Therefore, It would have been obvious to one of ordinary 
skill in the art at the time of the invention was made to include the 
apparatus/method as taught by Goldstein et al. in which, including a PAM 
encoder table in communication with the constellation encoder; wherein the 
constellation encoder is configured to encode the point based upon the PAM 
encoder table, into Brehmer et al. and Berts 1 trellis encoder so as to reduce the 
required large computing and memory resource. 

Conclusion 

10. Reference(s) US 5233629 is cited because they are put pertinent to the PAM 
transceiver with trellis encoder. However, none of references teach detailed connection 
as recited in claim. 

1 1 . Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

1 2. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ted M. Wang whose telephone number is 571-272- 
3053. The examiner can normally be reached on M-F, 7:30 AM to 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Chin can be reached on 571-272-3056. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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Ted M. Wang 




SHUWANGUU 
PRIMARY EXAMINER 



